CEMENTATION OF IRON AND STEEL

in a memoir published in 1841 in the Annales des Mines, attempted to explain
the carburizing action of wood charcoal, then generally used as a cementing
material, by assuming that the oxygen of the air which surrounds the particles
of the wood charcoal contained in the cementation boxes reacts with the
carbon itself, forming first carbon dioxide and then carbon monoxide. The
carbon monoxide would then yield to the iron half of its carbon, again passing
over into carbon dioxide, and this would again be immediately reduced to
carbon monoxide by the action of the carbon used as cement. In this way
the cycle of reactions would be reproduced indefinitely, and the carbon
monoxide would act as a carrier causing the penetration of the carbon into
the solid metal.

We shall see later how the hypothesis of Leplay has been clearly confirmed
within very recent times. It was not, however, then accepted by all, and
Gay-Lussac, in a memoir published in 1846 in the Annales de CMmie et de
Physique, raised many objections not only to the hypothesis of Leplay but also
to the later one of Laurent, according to whom it is not the solid carbon but
its vapor, formed at high temperatures, which penetrates into the steel
during the process of cementation. Gay-Lussac concludes that there is no
reason for excluding the possibility that the carbon can act simply by contact,
dissolving directly in the iron without the intervention of any gas or vapor,
and that many other facts prove that all substances are capable of reacting
with each other when brought into contact, whatever may be their stat e of
aggregation, even though the solid state must, to be sure, be considered the
least favorable for the operation of phenomena dependent upon chemical
affinity.

The objections raised by Gay-Lussac ^against the hypotheses of Leplay
and of Laurent opened the discussion, which has continued actively to the
present day, concerning the part played by gases in the process of cementa-
tion. And we shall see later how it is precisely with this discussion that are
related the greater part of the experimental researches carried out within the
last fifty years on the cementation process, researches which, after a long
series of contradictory deductions that, as we shall see later, can be explained
perfectly well, have now led to the recognition of the fact that both the action
of gases and the diffusion of solid carbon by simple contact intervene, although
with varying intensity, in the process of cementation.

The hypothesis that free carbon, simply placed in contact with solid iron,
at a high temperature, could diffuse into the metallic mass without the
intervention of some gaseous substance capable of penetrating easily into the
pores of the metal, dilated by the action of the heat, appeared, in spite of the just
observations of Gay-Lussac, so difficult of acceptance that many other hypo-
theses were proposed, besides those of Leplay and Laurent to which I have
already referred, to explain the diffusion of the carbon into the iron by the
intervention of various gaseous carburetted compounds.
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